Objectives The aim of this study is to examine the role of coping styles in sickness absence. In line with Wndings that contrast the reactive-passive focused strategies, problemsolving strategies are generally associated with positive results in terms of well-being and overall health outcomes; our hypothesis is that such strategies are positively related to a low frequency of sickness absence and with short lengths (total number of days absent) and durations (mean duration per spell). Methods Using a prospective design, employees' (N = 3,628) responses on a self-report coping inventory are used to predict future registered sickness absence (i.e. frequency, length, duration, and median time before the onset of a new sick leave period).
Introduction
A strong association exists between ill health and sickness absence, particularly for long absence spells (Marmot et al. 1995; Hensing et al. 1997) . However, the decision of an employee to go on sick leave or to stay at work is not just the result of his or her (ill) health status alone (Aronsson et al. 2000; Rosvold and Bjertness 2001; Sandanger et al. 2000; Whitaker 2001; Anonymous 1979; Johansson and Lundberg 2004) but depends also on a number of demographic, social, and economic determinants (Johansson and Lundberg 2004; Voss et al. 2001; Eshoj et al. 2001) . For instance, age (Sandanger et al. 2000) , gender (Evans and Steptoe 2002) , marriage (Mastekaasa 2000) , level of education (Eshoj et al. 2001) , salary (Chevalier et al. 1987) , and sickness absence history (Landstad et al. 2001 ) are known to be associated with sickness absence behaviour. In addition, the way the individual deals with stressful situations (at work) is likely to aVect his or her decision to report ill. In this article we focus on the role of this kind of socalled employee coping behaviour.
The relationship between coping and illness behaviour has been a major research focus over the past two decades (SomerWeld and McCrae 2000) . A variety of conceptual coping-frameworks have been proposed and numerous measures have been developed to assess ways of coping (McWilliams et al. 2003) . Pioneering work in the Weld of coping has been carried out by Folkman and Lazarus (1980) who deWne coping as "the cognitive and behavioral eVorts made to master, tolerate, or reduce external and internal demands and conXicts among them". In their opinion, coping has to be considered as a behaviour that is primarily determined by environmental demands, that is, coping is an individual response to a stressful environment. In contrast, other scholars (Holahan et al. 1996; Moos and Holahan 2003) consider coping primarily as a trait or as a resource. The former refers to a relatively stable personal characteristic: that is, similar coping strategies are used across a wide variety of situations (Parker and Endler 1992; Carver and Scheier 1994) . The latter refers to the use of particular social and personal characteristics: that is, personal resources on which the individual may draw upon when dealing with stressful situations (Pearlin and Schooler 1978) . This trait-or dispositional approach of coping implies a stable coping style or a coping resource regularly used.
As early as four decades ago, Kahn et al. (1964) distinguished between two general coping strategies: problemsolving strategies and reactive-passive strategies. Their idea of two general coping strategies has been worked out by Lazarus and Folkman (1984) in what nowadays is probably the most popular and widely accepted conceptualization of coping behaviour. Problem solving-coping refers to active strategies that are directly targeted at solving the problem at hand, whereas reactive-passive focused coping refers to those strategies that reduce the negative emotions that are evoked by the stressful situation (Elfering et al. 2005) .
Much research on coping strategies reveals that both reactive-passive strategies and avoidance strategies result in psychological and physical symptoms (Terry et al. 1996; Pisarski et al. 1998; Penley et al. 2002) , whereas active, problem-solving coping generally has a positive impact on well-being and overall health outcomes (Penley et al. 2002) . However, in their recent review, Austenfeld and Stanton (2004) criticized this popular and almost generally accepted conclusion. They identiWed over a hundred articles examining the relationship between reactive-passive coping and adjustment (Stanton et al. 2002b ) and found that hardly any of the coping instruments contained the same set of coping strategies, which made it practically impossible to aggregate the Wndings. Furthermore, the association between reactivepassive strategies and psychological and physical symptoms appeared to be related to the way these strategies had been operationalized (Stanton et al. 2002a) . It appeared that corruption of the original coping items as well as the use of item formulations that include the expression of emotional distress or self-deprecation result in spurious correlations.
Studies on coping and sickness absence are scarce. Kristensen (1991) was among the Wrst to investigate this relationship and he asserted that sickness absence itself should be regarded as coping behaviour reXecting the individual's perception of health or illness. Sickness absence itself, in his opinion, is a functional coping strategy, used by employees to reduce work-related strain by avoiding the workplace and thus creating for themselves the opportunity for recuperation. Kristensen was one of the Wrst not to primarily focus on determinants of sickness absence, but rather tried to understand sickness absence from a coping perspective. By doing so, he went beyond existing concepts of coping by considering sickness absence "a type of coping behaviour" (Kristensen 1991) . As he stated: "sickness absence can well be a rational coping behaviour seen in the light of a person's wish to maintain his/her health and working capacity: as such it is the opposite of withdrawal behaviour". Clearly, this approach diVers from considering coping as a personality trait or resource.
In the present study, coping is conceptualized and measured as a trait or disposition i.e. it is assumed that individuals tend to use rather similar coping strategies across a wide variety of situations. The Utrecht coping list (UCL) (Schreurs et al. 1993 ) was selected to assess the employees' coping style. This well-validated self-report questionnaire is the most widely used coping inventory in the Netherlands, both in research and in practice (Schreurs et al. 1993; Schaufeli and Van Dierendonck 1992; Norberg et al. 2005; Buitenhuis et al. 2003) . Like the COPE questionnaire of Carver et al. (1989) , the UCL asks individuals how they deal with stressful situations; that is, how often they engage in various exertions encountering problems or unpleasant occurrences. The UCL distinguishes between Wve coping styles that can be grouped together into two higher-order coping styles: active, problem-solving and a reactive-passive style (Schaufeli and Van Dierendonck 1992) . Hence, the UCL oVers the possibility to investigate employees' coping styles at a more detailed level, at the same time taking into account the conceptual distinction between problem-solving and reactive-passive coping.
Sickness absence has been measured in terms of frequency, (total) length of sickness absence, (mean) duration of sickness absence spells as well as by the sickness absence free interval. These sickness absence measures are deWned in accordance with recommendations of Hensing et al. (1998) who pleaded for a more standardized international description of sickness absence measures. In their literature review, Hensing et al. pointed out the multi-interpretability of sick leave indicators and recommended basic measures to encompass the full spectrum of the sickness absence phenomenon to make studies more accessible for international comparisons. Recently, a study by Landstad et al. (2001) conWrmed this line of reasoning by concluding that diVerent forms of absenteeism need to be studied simultaneously, in order to distinguish changes in sickness absence pattern correctly.
In summary then, the aim of the study is to examine the role of coping styles in sickness absence. Based on the fact that, contrary to reactive-passive strategies, problem-solving strategies are generally associated with positive results in terms of well-being and overall health outcomes, our hypothesis is that such strategies are positively related to a low frequency of sickness absence and with short lengths and durations. Reactive-passive strategies, on the other hand, are not expected to be related to sickness absence.
Subjects and methods

Study population and participants
Participants were employees of a large Dutch telecom company. An occupational health survey was sent to all 7,522 employees, including an assessment of coping strategies (response rate 51%; N = 3,852). Sickness absence of the participants was followed up for 1 year after the survey. Due to missing sickness absence data, the sample was reduced to 3,628 employees [3,302 men (mean age 44.7 years, SD = 7.5) and 311 women (mean age 39.7 years, SD = 8.7)]. A description of the sample is shown in Table 1 . During the Wrst quarter after the start of the study, 64% of the participants have not been absent because of sickness, whereas, 7% of the participants have been absent for more than 14 days (length).
Compared to non-participants, participants were predominantly male, older, better paid, and were less absent for sickness (see Table 2 ).
Measures
Coping style
We assessed the coping strategy of the participants using the shortened 19-item version of the original 30-item Utrecht Coping List (UCL) (Schreurs et al. 1993 ). This questionnaire was designed to measure the coping strategies people use in stressful situations, either life events or daily hassles. Each item is rated on a four-point Likert scale ranging from one (never) to four (very often).
The UCL includes Wve dimensions; (1) active problemfocusing (Wve items, e.g. thinking of diVerent possibilities to solve a problem), (2) seeking social support (5 Wve items, e.g. seeking comfort and sympathy), (3) palliative reaction pattern (four items, e.g. looking for distraction), (4) avoidance behavior (three items, e.g. complying to avoid problematic situations) and (5) expression of emotions (two items, e.g. showing frustrations). The Wrst three coping styles were found to cluster into a second-order active problem-solving factor, whereas both Wnal styles clustered into a reactive-passive factor (Schaufeli and Van Dierendonck 1992) . According to the test manual, the internal consistencies as well as the test-retest reliability are satisfactory (Schreurs et al. 1993) . In order to assess the factorial validity of the shortened UCL in our employee sample, a conWrmative factor analysis was carried out. 
Sickness absence
Sickness absence data were taken from the sickness absence records of the employees Wled in the database of ArboNed, an occupational health service (OHS) serving the telecom company. All spells of absence for medical reasons were centrally reported and registered by the executive manager of the company. Absence spells longer than 2 weeks were veriWed by an occupational physician by inviting the employee on sick leave for an interview. Therefore, the validity of the absence data is assumed to be high. Measures used are (1) (total) length of sickness absence in current and new spells during the study period (1 year) per sick listed person (i.e. total number of days absent) (2) frequency of sickness absence (new sick-leave spells during the study period (1 year) and (3) (mean) duration of sickness absence (sick-leave days in new spells during the study period (1 year) per spell). The duration of sickness absence is classiWed into more or less than 7 days. In our sample, short-term sickness (less than 7 days) accounts for 75% of the absences and mainly represents minor ailments. Finally, we assessed the median time before the onset of a new sick leave period after the occupational health survey.
Statistical analysis
ConWrmatory factor analysis (CFA), using the AMOS 5 software program (Arbuckle 2003 ) was used to test the Wt of two competing models: M1 that assumes that all 19 items load on one general coping factor, and M2 that assumes that the items load on the Wve hypothesized correlated factors. Maximum likelihood estimation methods were used and the input for each analysis was the covariance matrix of the items. The goodness-of-Wt of both models was evaluated using the 2 goodness-of-Wt statistic and the root mean square error of approximation (RMSEA). However, 2 is sensitive to sample size so that the probability of rejecting a hypothesized model increases when sample size increases, even if the diVerence between the Wtted model and the "true" underlying model is very small. To overcome this problem, the computation of relative goodness-of-Wt indices is strongly recommended (Bentler 1990 ). Three relative goodness-of-Wt indices were computed: the normed Wt index (NFI), the non-normed Wt index (NNFI) and the comparative Wt index (CFI). The latter is particularly recommended for model comparison purposes (GoYn 1993) . For all relative Wt-indices, as a rule of thumb, values greater than 0.90 are considered as indicating a good Wt (Byrne, 2001, pp. 79-88) , whereas values smaller than .08 for RMSEA indicate acceptable Wt (Cudeck and Browne 1993) . Next, Cronbach alphas were calculated for the UCLsubscales.
In a next step, scale scores for diVerent coping strategies were calculated and transformed into scale scores ranging from 0 to 100. Finally, tertiles of the distribution of the 0-100 scale scores were used to distinguish between low-, medium-and high levels of the coping strategies.
To examine the relationship between coping and sickness absence, odds ratios and corresponding 95% conWdence intervals were calculated using logistic regression analysis.
Stepwise multiple logistic regression analysis was used to study the (confounding) inXuence of sociodemographic factors and other determinants on the relationship between coping and sickness absence. The magnitude of the (confounding) eVects was assessed by calculating the proportion of the excess risk (OR minus 1.0) explained when Wtting these terms in the model. Finally, the period between the health surveillance and the onset of a new period of absenteeism was evaluated using survival analysis. Since we wish to estimate the probability of absenteeism at a designated time interval (conditional probability) the Kaplan-Meier methodology (Kaplan and Meier 1958) has been applied. With this statistical technique, means, medians and conWdence intervals of the 'survival' (in this study: the onset of absenteeism) are calculated without making assumptions about the survival distribution. 
Results
UCL factor structure
As can be seen in Table 3 , conWrmatory factor analysis (EFA) corroborated the underlying Wve-factor structure of the short form of the UCL. More particularly, all Wt-indices of M2-the hypothesized model with Wve correlated factors-suYced their respective criteria, except NNFI that approached its criterion of 0.90. The mean correlation between the Wve factors was 0.24, ranging from ¡0.04 to 0.45. Moreover, the Wt of M2 was superior to that of M1 that assumed that all items load on one undiVerentiated coping factor ( 2 = 10146.22; df = 10; P < 0.001). Hence the factorial validity of the UCL-15 was demonstrated.
The Cronbach alphas for the subscales avoidance behaviour, expression of emotions, seeking social support, active problem-focusing and palliative reaction in this study were 0.67, 0.65, 0.76, 0.81 and 0.68, respectively. Although some values are slightly below 0.70, which is recommended for established scales, all values are well above 0.60, which is deemed satisfactory for newly developed scales (Nunnaly and Bernstein 1994).
Sickness absence and demographics
As can be seen from Table 4 , length (total number of days absent) and duration (mean duration per spell) of sickness absence are associated with gender (i.e. women), being divorced or single, having an intermediate or lower education, a shorter period working in the present (current) job, lower salary, higher age, and a history of sickness absence both for length and frequency. Likewise, a higher frequency of sickness absence was associated with gender (i.e. women), being divorced, an intermediate salary and a history of sickness absence both for length and frequency. In our sample there is no association between absence frequency and level of education, the period working in the current job, or age.
Sickness absence and ways of coping As displayed in Table 5 , a greater length (total number of days) of sickness absence is predicted by low-or mediumactive problem-focusing, avoidance behaviour and a medium-or high palliative reaction. The frequency and the duration of sickness absence are associated in a similar way, however, the latter showing a relation with low seeking social support rather than a palliative reaction. Table 5b summarizes the signiWcant associations between various sickness absence measures and ways of coping (Table 5) . It can be seen from this table that the crude ORs of the active and avoidant coping styles show the most consistent patterns of associations across all sickness absence measures.
Sickness absence, and demographics and ways of coping Of course, the question arises whether or not the association between coping and sickness absence could be explained by previous sickness absence and by demographics. Therefore, Table 6 displays the ORs for the three sickness absence measures with coping strategies after adjustment for previous sickness absence and the demographics mentioned in Table 4 .
Length
Adjustment for sickness absence history increases the excess risk to be absent for more than 14 days in one year by 22% for active problem-focusing (thus, sickness absence history reduces the eVect of active coping), while reducing it by 25 and 33% for palliative reaction and avoidance coping, respectively. After adjustment for gender and sickness absence history, the excess risk for length in addition to palliative reaction and sickness absence history decreases by 17%.
The excess risk for length adjusted for salary in addition to active problem-focusing, sickness absence history and gender increases by 18%. In summary, adjusted for several confounding variables, the length of sickness absence is eVectively inXuenced by active problem-focusing and palliative reaction.
Frequency
Adjustment for sickness absence history barely minimizes the risk for frequency by coping considering active problem-focusing and avoidance behaviour. For palliative coping, the reduction for the excess risk amounts to 51%. When adjusted for gender, in addition to sickness absence history, the risk of high frequency in association with palliative reaction reduces by another 16%. In sum, adjusted for several confounding variables the frequency of sickness absence is eVectively inXuenced by active problem-focusing, avoidance behaviour and expression of emotions.
Duration
Adjustment for sickness absence history reduces the excess risk of active problem focusing by 24%, of seeking social support and palliative reaction by 16%, and of avoidance behaviour by 12%. Adjustment for gender in association with seeking social support aVects the excess risk of duration by 16%. In summary, adjusted for several confounding variables, the duration of sickness absence is eVectively inXuenced by active problem focusing, avoidance behaviour and seeking social support.
EVects on the onset of a new period of absenteeism
During the Wrst year, the median time before the onset of a new episode of absenteeism is signiWcantly shorter for those low in active problem-focusing, high in avoidance, and high in a palliative response. For the two remaining (Table 7) . This means that employees who are used to solving problems actively instead of avoiding problems or engaging in alternative behaviours, enter sick leave later, the next time.
Discussion
In accordance with our hypothesis, and after adjustment for potential confounders, employees with an active problemsolving coping strategy are less likely to drop out because of sickness absence in terms of frequency, length (total number of days absent, longer than 14 days), and duration (mean duration per spell, more than 7 days) of sickness absence. This positive eVect is observed in the case of 'seeking social support' only for duration of sickness absence, and in the case of 'palliative reaction' only for length and frequency of sickness absence. In contrast, an avoidant coping style, representing a reactive-passive strategy, signiWcantly increases the likelihood of frequent absences, as well as the duration of sickness absence. Expression of emotions, representing another reactive-passive strategy, has no eVect on sickness absence. The median time before the onset of a new episode of absenteeism, Wnally, is signiWcantly extended for active problem-solving and reduced for avoidance and for a palliative response.
In summary, we conclude that in accordance with our hypothesis, a problem-solving coping strategy, in contrast to a reactive-passive coping strategy, signiWcantly reduces sickness absence. This result seems to corroborate other research Wndings that showed that problem-solving coping is associated with well being and overall health outcomes (Kohn 1996) . On the other hand, our results are at odds with research Wndings that document a positive relationship Table 6 Odds ratios (95% CI) for sickness absence (length > 14 days, frequency >2x, duration >7 days) associated with diVerent coping styles measured at the start of a 1-year follow-up study ( 1.05-1.67) between reactive-passive coping and health (Austenfeld and Statton 2004; Coyne and Racioppo 2000) . Austenfeld and Statton (2004) have argued that the negative eVect of reactive-passive coping on health may partly be attributed to the operationalizaton of this construct, and therefore recommended a clear description of the reactive-passive coping items used. The idea is that reactive-passive coping can be separated into two factors, namely emotional expression and emotional processing (Lazarus 1993) . The former factor is an active attempt to acknowledge, explore meanings or come to an understanding of one's emotions. Items measuring emotional processing, however, focus on the acknowledgement of emotions, the validness and importance of feelings, the delving into the feelings. Especially, emotional processing has a positive association with health, although how the inXuencing occurs is still unclear. The items that tap reactive-passive coping in the UCL refer to the expression of emotions and not to their processing. This probably explains the indiVerent and negative eVect on sickness absence by 'emotional expression' and 'avoidance behaviour', respectively. A second possible explanation can be that reactive-passive strategies have a positive relationship to health but not necessarily with sickness absence. Our study partly refutes the assumption of Kristensen (1991) that sickness absence is a coping strategy by itself. Kristensen claimed that employees who use sickness absence as a coping strategy would experience less workrelated strain, especially in jobs with poor decision latitude. Accordingly, because they are no longer exposed to their stressful jobs, employees would recuperate during sickness absence, especially in the case of psychosomatic symptoms. In our study, sickness absence history that can be considered a proxy of the coping strategy of sickness absence had only a minor impact on sickness absence given a general coping style. And although the eVect is less strong, the measured coping strategies of the UCL still have an eVect on sickness absence.
The favourable outcome of problem-solving coping in relation to sickness absence can be attributed to being engaged in active transactions between person and environment with the aim of alleviating stress-inducing situations (Lazarus 1993; Huizink et al. 2002; Roesch and Weiner 2001) . EVorts to remove the stressor, gathering information, and Wnding possible solutions for the problems are a few examples. In general, these strategies are associated with self-conWdence and perceived control, and are observed in individuals who are persistent and assertive, self-eYcacious, and less anxious and depressed (Heppner 1988; Heppner and Baker 1997) .
Two factors in the evaluation of problem-solving coping should be commented upon. Men are believed to be more likely to confront a problem with active coping, whereas women are believed to exhibit a more reactive-passive response (Pearlin and Schooler 1978; Hamilton and Fagot 1998). For instance, a meta-analysis of Tamres et al. (2002) showed that compared to men, women are more likely to use indirect strategies that involve verbal expression or to seek emotional support. Huizink et al. (2002) , however, argue that the presumed eVectiveness of problem-solving strategies is based on the assumption that male-gender role behaviour is superior. She suggests that studies, as a result of gender bias, have failed to identify other styles of coping as potentially eVective. In our study, however, considering several styles, the adjustment for gender barely aVects the inXuence of coping on sickness absence measures. Another complicating factor in the evaluation of the eVectiveness of problem-solving coping may be that reviewers group several distinct coping behaviours under this one single coping category in an eVort to simplify the Wndings (Tamres et al. 2002) . For instance, problem-solving coping may be composed of diVerent behaviours. This is underscored by our Wnding that diVerent problem-solving strategies have diVerent outcomes on sickness absence. Seeking social support, for example, aVects only duration (marginally), whereas active problem-focusing aVects length, duration and frequency. The diVerence in outcome of diVerent sickness absence measures in the case of seeking social support may be clariWed by Stansfeld et al. (1997) who argues that social support may inXuence absence-related behaviour and encourage a person to take absence at a time of illness. Contrarily, one may postulate that social support also shortens sickness absence. Both postulations may result in the absence of a substantial eVect.
To the authors' knowledge, this is the Wrst study with four sick leave outcome measures in relation to coping that reveals a more comprehensive picture of changes in the sick leave pattern. In line with Isacsson et al. (1992) , we can conclude that "adding more measures gives a more comprehensive picture of sickness absenteeism and of diVerences between groups". For instance, the present study demonstrates a relation between a palliative coping reaction and length of sickness absence in contrast with the duration of sick leave. Without the diVerential pattern for sickness absence, the diVerential eVects of several coping strategies would remain invisible. Another, and perhaps even more important, argument to use diVerent measures of sickness absence is the accessibility of this study for international comparisons in future research.
Finally, the multi-factorial aetiology of sickness absence requires discussion. Alexanderson (1998) pointed out that diVerent disciplines and scientiWc traditions deal in diVerent ways with absenteeism. In medical science, for instance, the focus of research is on occurrence, etiology and intervention, whereas the focus in medical sociology is on interacting factors within a pre-circumscribed model. She and other authors (Whitaker 2001; Alexanderson 1998) , therefore categorized the many factors of sickness absence in three levels: macro/national level (Alexanderson 1995) (e.g. insurance systems), organizational level (Jeurissen and Nyklicek 2001; Vahtera et al. 1996 ) (e.g. job demands, resources) and individual level (e.g. gender, education). Recognizing this phenomenon, our analyses were adjusted for several known risk factors at the level of the individual. Since the present study was conducted in one Dutch company, the inXuence of organizational and socioeconomic factors was equally present in all groups and in this sense controlled for.
A strong point of our study is the detailed way in which sickness absence is assessed, using objective archival data. Thus far, relatively little attention has been paid to the implications of diVerent quantitative measures of sickness absence. Moreover, a prospective design was used that allowed for predicting future sickness absenteeism.
A limitation of the study is the non-recurring measurement of coping in our study. Therefore, we cannot rule out the possibility that sickness absence might inXuence the way employees cope with stressful situations. Although, coping styles, as measured with the UCL, have proven to be relatively stable in time (Norberg et al. 2005) , reversed causation cannot be ruled out.
A second limitation could be the Cronbach's alpha of some subscales of the UCL (slightly below the 0.70). However, the criterion of 0.70 is an arbitrary value that is not universally accepted as the minimum level of acceptability. As an example of the arbitrariness of this criterion, Nunnally (1967) mentioned that s ranging from 0.50-0.60 would be acceptable, but in the second edition of that book he suggests that 0.70 is the minimally acceptable valuewithout further justiWcation (Nunnally 1978) . Moreover, the minimally required degree of reliability is a function of the research purpose; for individual-level, diagnostic research should be much higher than for the basic, grouplevel research reported in our study (Peterson 1994 ). Hence we used a minimum threshold for coeYcient of 0.65 as was recently proposed by De Vellis (2003) .
In spite of these limitations, the results of the present study support the notion that problem-solving coping and reactive-passive strategies are inextricably connected with frequency, duration, length and onset of sickness absence. Especially 'active problem-focusing' decreases the chance of future sickness absence.
